Abstract: The expansion of economics to "non-market topics" such as football has received increased attention in recent years. However, most of the studies focus on men's performances, whereas this paper reports empirical evidence of women's international team performances. In line with the previous studies who analyzed the performance of men, the results reveal that economic, demographic, and climatic factors have a strong impact on teams' performances. In this paper we analyze furthermore whether there is a correlation between women's and men's team performances. In general, countries with a stronger football tradition have not only strong men's teams, but also women's teams. The findings also indicate that there is a certain competitive balance between the different football regions.
I. Introduction
The expansion of economics to other spheres of life, including sports, politics, war, crime, or religion has received increased attention in recent years. The economic analysis of football (soccer) has shown how effective traditional economic tools are to analyze this sport. First pioneering works in the economics of football have been made in the 70s (e.g., Sloane 1971 ).
However, most research papers in the economics of sports are "North America oriented", where football is hardly treated (see, e.g., Kern 2000) . It is surprising that economists do not have written more papers on that topic, as football offers a splendid field for empirical studies, thanks to large and well registered data sets. Until now, the main focus has been on the commercial structure and the competitive balance and uncertainty of the outcome in the football market, migration tendencies of players (consequences of the Bosman ruling), the superstar effect Hoffmann et al. 2002a, Houston and Wilson 2002) . In line with the study of Hoffmann et al. (2002a) and Houston and Wilson (2002) we analyze what determinants have an impact on the success of national teams at the international level. However, contrary to most of the studies, we investigate the performance of the women teams. It surprises that the performances of women in different sports have scarcely been analyzed empirically, despite the growing recognition of women's sports. The first women's World Cup was held in 1991 in China. The next three tournaments were held in Sweden (1995) and the United States (1999, 2003) . The 1999 final in the United States reached an attendance of 90'185; the whole tournament had a total of 1'194'215 spectators and an average attendance of 37'319 per game were counted. All 32 games where broadcasted live on television with an estimated 40 million viewers in the United States of America watching the finals (see http://fifaworldcup.yahoo.com). FIFA is trying to promote and support women's football with slogans such as "The future of football is feminine". Similar tendencies are observable in other sports. One of the best examples is tennis. It is interesting to notice that the tournament earnings of men and women are comparable 1 .
In line with previous papers we will check whether economic, demographic, and climatic factors have an impact on teams' performances. This will help us find out whether the determinants are consistent for both sexes. However, the paper goes a step further, investigating whether there are differences between the football regions UEFA, AFC, CAF, CONCACAF, CONMEBOL and OFC. We will thus investigate the extent of competitive balance in women's
football. Furthermore, we analyze whether there is a correlation between women's and men's team performances. This allows to see to whether football tradition matters. Section II presents the model and Section III the empirical findings. The paper finishes with some concluding remarks.
II. Model
Independent Variables
The dependent variable of our study is the performance of nations in women's international competitive football. The best way to get a proxy for the performance is to use the FIFA Women's World Ranking system (WWR). In line with the men's ranking the key criteria are: 1) the actual result of the match (winning or losing, goal difference, goals scored), 2) neutral ground or home vs. away (correction to consider home advantages) and 3) importance of the match (using a match factor to measure differences between competitive and friendly matches). The team's evaluations are shown in Table A1 in the Appendix (ranking of October, 24, 2003 
Potential Pool
Countries with a bigger population have a greater pool of potential football talents (Hoffmann, Ging and Ramasamy 2002a) . A previous study focusing on Olympic Games found a positive correlation between success and the size of population (Hoffmann, Ging and Ramasamy 2002b) .
However, Hoffmann, Ging and Ramasamy (2002a) did not found that the size of a country's population has a significant impact on men's performances. They argue that populous countries such as China, India and the USA are not so successful in men's football. They found that only interacting the variable population with the culture variable Latin (covering the countries in Central and South America, Portugal and Spain) was significant. However, looking at the women's ranking system, the countries China (ranking position=5) and USA (ranking position=2) perform at a high level. Thus, we would predict that there is a positive correlation between the size of a country's population and the performance in international football.
Temperature as a restriction
The geographical conditions of a country might have a strong impact on teams' performances.
Climatic extremes (very high or low temperatures) have a negative impact on outdoor sporting activities such as football. Thus, the incentive for young sporting talents to perform under these conditions decreases. Hoffmann, Ging and Ramasamy 2002b, p. 547) found that the optimal average temperature for Olympic success is around 15° Celsius. Climatic factors seem therefore to be significant. Hoffmann, Ging and Ramasamy (2002a) used the squared deviation from the 14° Celsius as a variable and found that the coefficient was statistically significant at the 10% level. Both studies use the annual Celsius temperatures in capital cities. However, it might be relevant to use representative temperature values for the whole country. Football is played all over the country and is not concentrated in the capital. Especially youngsters play in regional leagues. Furthermore, in many countries temperatures vary between regions. Thus, contrary to previous studies we take representative country values (see Mitchell et al. 2003) . To increase the representativeness of the data we use the averages for the years 1961 to 1990. This also takes into consideration that temperature affects potential talents over a longer period than one year.
Football Regions
Contrary to previous studies we control for the football regions (UEFA, AFC, CAF, CONCACAF, CONMEBOL and OFC). UEFA and CONMEBOL countries have strong football performances in men's competitions. The UEFA regions also include the major club leagues (e.g., Spain, Italy, England, and Germany) where many of the best players are engaged. Maguire and Pearton (2000) report that European clubs employed 62 percent of the players in the 1998
World Cup in France. However, focusing on women's performances, football regions might be less relevant taking into consideration, e.g., the strong performances of countries such as the United States or China (see Appendix Table A1 ).
Football Tradition
We will also analyze whether football tradition has an impact on the performance. This will allow to go beyond the previous research attempts. Based on the short history of women's football, we use country experiences in the past, which were influenced by men's football activities. To check the robustness, we will use several proxies: HOSTING A WORLD CUP TOURNAMENT As already mentioned, the first women's World Cup tournament was held in China in 1991.
Since then, only Sweden and the United States (twice) have hosted tournaments. Based on the lack of observations we focus on the men's hosting activities 
Models
The basic estimation equation reads as follows:
In a second step we add the football tradition variables in the model. This allows to check the robustness of the other independent variables and to check the relevance of football tradition.
Furthermore, as these variables are developed from the men's performances it makes sense to consider them as additional variables. The variables are summarized in Table 1 . Hoffmann, Ging and Ramasamy (2002a) , the relationship cannot be described as an inverted U-shape.
Our results confirm that TEMPERATURE has an impact on team's success. Contrary to the study of Hoffmann, Ging and Ramasamy (2002b) , analyzing the Olympic success, the coefficient is negative. A higher temperature leads to a lower performance of women's teams.
We also used the squared deviation from the 14-Celsius (proxy of Hoffmann, Ging and Ramasamy 2002a). However, contrary to their findings, the coefficient is statistically not significant and has a positive sign with relatively high beta values. Thus, we cannot observe an inverted U-shape relationship between football performance and average temperature.
Looking at the football regions we find that there is a tendency that OFC and CONMEBOL countries perform better than the reference group (UEFA). However, these results are not robust, when further estimations are included (see Table 3 football is very popular in these countries. In line with their results the coefficient was not statistically significant but had a positive sign. We also entered the variables POPULATION and LATIN as an interactive term in Eq. 1a and 1b, taking into consideration that the effect of an increase in population works more strongly for countries where football is more popular. In line with Hoffmann, Ging and Ramasamy (2002a) we found that the coefficient was statistically significant (e.g., t= 9.60, coefficient value: 6.36e-06). Table 3 and 4 present the results for the impact football tradition has on women's football success. All coefficients are highly statistically significant with the expected sign. The betacoefficients indicate relatively high values, especially for the ranking variables. Thus, football tradition seems to be a key determinant of women's performance. It is worthwhile to mention that we observe an increase of the R-squared, especially in the estimations 5a,b, 7a,b and 8a,b. The findings also indicate that there is a strong correlation between women's and men's team performances. The strength of the football tradition variables can also be investigated using a Wald-test for coefficient restrictions to test for joint significance. Not surprisingly, the F-statistics
show that the null hypothesis is rejected at the 1% significance levels, which means that football tradition has a significant effect on a country's football performance during the tournaments. In the reference group is UEFA. Significance levels: * 0.05 < p < 0.10, ** 0.01< p < 0.05, *** p < 0.01. The lower the value, the higher the performance. Significance levels: * 0.05 < p < 0.10, ** 0.01< p < 0.05, *** p < 0.01. F-Test is a statistics on the joint significance of the mentioned variable. The lower the value, the higher the performance. Significance levels: * 0.05 < p < 0.10, ** 0.01< p < 0.05, *** p < 0.01. F-Test is a statistics on the joint significance of the mentioned variable.
IV. CONCLUSIONS
In recent years, we observe a strong expansion of economics to 'non-market topics', such as the economics of sports. Empirical analysis is mainly done on North American sports. Thus, empirical investigations on the economics of football are still in their infancy. Furthermore, most studies focus on men's performances. This paper as a novelty reports empirical evidence of women's team performances. The paper uses estimation models close to the study done by Hoffmann, Ging and Ramasamy (2002a) and Houston and Wilson (2002) who analyzed men's performances. This allows to compare the determinants of men's and women's performances and thus helps to check to which extent influences are robust among different sexes. However, the paper goes a step further analyzing possible differences between the football regions (UEFA, AFC, CAF, CONCACAF, CONMEBOL and OFC) and investigates with several proxies whether football tradition has a positive impact on a team's success.
We find that a higher GDP per capita and a bigger population lead to a better performance. A higher average national temperature is correlation with a lower performance.
Thus, in line with previous studies national characteristics such as the economic development or geographical or demographical factors are important determinants of team's performances.
However, we did not find support for an inverted U-shape relationship with respect to the temperature and the per-capita wealth. Furthermore, it should be noticed that our R-squared values (between 0.366 and 0.729) are considerably higher than the one reported by Hoffmann, Ging and Ramasamy (2002a) (0.318).
Differences among the regions are relatively small, which indicates that there is a relatively high competitive balance between the football regions. This ensures the uncertainty about the outcome of international games. Dobson and Goddard (2001) point out that "uncertainty of the outcome is the lifeblood of any sporting event: take away the element of uncertainty and competitive sport degenerates into sterile exhibition. Unpredictability is a key characteristic of the product that professional sports teams sell to their spectators" (pp. 125-126).
Finally, our findings also indicate that football tradition matters. Taking into consideration the short history of women's performances, we use country experiences with men's football. To check the robustness, we used several proxies: having hosted a World Cup, the all-time World Cup Ranking, whether a nation has won a World Cup. Furthermore, we investigate whether there
